Abstract. The article presents the results of experimental researches of biologically active components in cereal cultures. We have designed several powder-like sublimed food compositions with increased content of cellulose and natural biologically active substances. These compositions, based on oat bran (the 1 st group) and on barley germs (the 2 nd group), are enriched with vegetable and fruit-and-berry additives. The vegetable, fruit and cereal cellulose combined in a designed composition would allow obtaining the new food mixtures with sufficient content of pectin substances, hemicelluloses, lignin and other biologically active substances contained in raw materials. Henceforth, these compositions can be recommended to use in different branches of food industry.
Introduction
We chose for our research the plant raw materials containing the maximal amounts of food cellulose (like wheat bran, barley germs etc.) and the fruit and vegetable raw that are the source of biologically important substances.
Food fibers, a construction material for cells and cellular membranes, provide the positive symbiotic relationships between human organism and micro flora living in an intestinal canal. During the last years, the foodstuffs enriched with fibers were recommended for everyday use in order to purify the organism from metabolic waste products and to remove toxic substances (Bakulina, 2005; Shenderov, 2005) .
For example, the native food additive 'Yablopekt' (Apple Pectin) has been destined for biological prevention of professional and technogenous pathologies. The base for this additive consists of apple pectin and food fibers (Karnaukh, 2001) .
Along with that, it is to keep in mind that food fibers were recommended to direct use can in real be consumed uncontrollably no more than three weeks long. This is because fibers do not have the selective ability to constrain metals in human organism; subsequently, it would lead to demineralization of an organism, which is no less harmful than the substances we wish to remove. Therefore, the further progress in working out the foodstuffs based on food cellulose can be foreseen in creating the composition that contains the essential mineral compounds and vitamins, besides cellulose, hemicelluloses, and pectin. Just these compositions would allow a human to remove the strange substances from organism and, furthermore, to fill it with biologically active components.
The purpose of this work is to create and describe such compositions for their use in future diet planning.
Fruit and berries have got the sufficient content of biologically active substances; however, they are poor with functional trend substances like cellulose, hemicelluloses, and lignin.
Otherwise, cereal cultures are rich enough with these components, yet poor with minerals, vitamins, and pro-vitamins. Thus, we have chosen these two kinds of raw materials to research.
The absorptive and ion-constraining abilities combined in wheat bran's cellulose can make possible to forecast its usage as a matrix to create the balanced complex 'food cellulose -biologically active substances.' It is expedient to use the extracts of curative plants, the hydrobionts, and various powder-like fruit and vegetable fillings as the biologically active components.
The curative properties of fruit and berry raw materials depend on the presence of substances different by their structure and therapeutic effect. The most important are alkaloids, glycosides, saponins, tannins, flavons, ether oils, plant hormones, vitamins, microelements, organic acids, mineral salts etc. Therefore, their introduction into the food fibers-based compositions would allow obtaining the wide range of new foodstuffs.
We took the following fruit and vegetables for enriching the cereal base: beets, carrots, Jerusalem artichokes, aronia, and black currant. The analysis of literary data (Formasiuk, 2003) evidences the wider array of these cultures.
For example, apples contain about 25 percent of carbohydrates (with fructose prevalent), about 13 mg of vitamin C and 12 percent of pectin. Aronia is a source of substances with P-vitamin activity and of iodine. Black currant contains 200…1,000 mg of vitamin C, about 2,000 mg of bioflavonoids; it is rich of mineral elements like sodium, potassium, calcium, magnesium, phosphor, iron. Beets contain about 10 mg of vitamin C, the complex of microelements (Na, K, Ca, Mg, Fe, P) and about 4 percent of pectin substances. Carrot is a source of β-carotene, vitamin C (ca 25 mg%), mineral substances, and pectin (ca 15 percent). Jerusalem artichoke is an agricultural raw containing, first of all, carbohydrates (incl. fructanes).
Method
The authors of this article used the standard physical and chemical methods of estimating the plant raw (Yermakov et al., 1987) .
- 
Results and Discussions
Bran is a secondary material of milling and cereal productions. Barley germs are used to produce beer and malt extracts. Therefore, they are no deficit and expensive raw, and may be consequently used in designing of the new generation of foodstuffs with functional destination.
The results of analyzing the amount of cellulose and the qualitative compound of wheat bran and barley germs are shown in Table 1 . For making up a complex 'food cellulose -biologically active substances of fruit and berry raw material,' we took 65…70 percent of wheat bran and 30…35 percent of fruit, berries or vegetables, previously washed and peeled. The components were mixed up and disintegrated; then, the obtained mass was frozen in liquid nitrogen, dried in a sublimation drier, and packed.
Usage of freezing and further sublimation drying in obtaining the noticed composition is now the only way to process the agricultural raw materials. This method would allow storing maximally all the biologically active components synthesized by nature (including thermo labile vitamins).
The qualitative compound of obtained complexes is presented in Table 2 . The data show that the designed compositions have got the efficient amount of functional trend substances.
So, all of the compositions include:
• food cellulose in amounts from 8.94 to 23.78 percent by mass of a product;
• polysaccharides in amounts from 46.76 to 55.86 percent;
• mono-and oligosaccharides in amounts from 4.46 to 9.1 percent;
• proteins in amounts from 9.5 to 14.25 percent. Due to introduction of fruit and berry additives to the obtained compositions, the final product has been enriched with ascorbic acid and carotenoids. Moreover, the highest effect of enrichment with ascorbic acid was achieved in compositions that include aronia (230.0 mg percent) and black currant (412.2 mg percent).
Thanks to using the low-temperature technologies, the losses of ascorbic acid in obtained compositions have reached only 2…3 percent in comparison with fresh raw.
In designing the new products and semiproducts, the great attention should be paid to their safety, microbiological first of all. During freezing the mixture, the activity of microorganisms gets oppressed or completely stopped. However, freezing the foodstuffs by liquid nitrogen cannot cause the death of microorganisms. Some of them (as well as the cells of fruit and vegetable raw) are liable to conservation that would prolong their life activity for several years more.
For researching the quantitative and specific compound of contaminating microflora, we took the biocomplex powders made of wheat bran with addition of red beet, Jerusalem artichoke, apples or aronia. The shelf life of researched cryoproducts lasted from one to six months.
The general microbe number was calculated by the method of consequent inoculations and bacterial occupation in Petri cups on solid environments (meat-peptone agar and MK8 environment). In about three days, the general amount of microorganisms was directly recalculated in planted colonies. Along with that, the spore-creating and non-spore-creating bacteria, yeast and micro fungi were calculated.
The results of our researches showed that the spore-creating and non-spore-creating bacteria and yeast are the main microorganisms that attack the investigated objects. Mycelia fungi were not exposed in researched samples. Bacteria are represented by species Leuconostoc, Bacillus, Lactobacillus, and yeast by Saccharomyces genus.
Total amount of microorganisms was oscillating in dependence on the kind of a product, the conditions of its storage, and its physiological state. Bacteria were the prevalent microorganisms (80…90 percent of total amount).
The results of the research are presented in Table 3 . Therefore, we have approved the new technologies to create the compositional mixtures based on wheat bran with increased content of food fibers and other essential biocomponents. During the 6-month shelf life of the obtained products, the microbiological indices are correspondent to the norms, and this is a proof for the expedience of obtaining and further usage of these products as biologically active food additives.
